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| 1
PRESSURIZED LIQUID COOKER WITH
INTEGRATED RADIANT HEATING APPARATUS

BACKGROUND OF THE INVENTION

This invention relates to deep o1l coohng apparatus
and particularly to such apparatus for rapid and effi-
cient cooking of chicken, other meat products vegeta-

bles and food products.
Generally a restaurant menu often includes chicken,
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fish, vegetables and other foods which may be cooked

or fried by immersion in hot cooking oil. Certain restau-
rants specialize in such foods, particularly deep cooked
chicken. In addition to the conventional restaurant
- where the food is consumed on the premises, various

restaurants and other food retail outlets have a substan-

tial food carry-out business including chicken. In those

15

restaurants and other outlets having large sales volume

of cooked foods, a rapid and efficient cooker is essential

in order to produce quality products at a reasonable and
- profitable cost.

20

The conventional apparatus for decp cookmg in-

cludes a relatively large kettle or pot having a releasable
~high pressure sealed cover. The pot is filled with cook-

ing oil to a level in spaced relation to the cover. A

- heating unit generally in the form of immersion heating

elements or an encircling heat unit applied adjacent to

the pot is operative to increase the temperature of the

oil to the desired cooking level. With the external heat-
ing unit, the heating unit may be held abutting the pot or
spaced from the pot to establish heating by radiant

25

30

energy. The chicken is placed in a suitable multiple shelf

basket for transfer and immersion into the cooking oil

for deep cooking for a selected period and removable
- therefrom. For example, a widely used cooker includes

35

a rectangular shaped pot of approximately 13-17 inches

across and a similar depth. The cooker is adapted to
maintain and cook approximately ten pounds of chicken
parts in each cycle. In one system, the oil 1s raised to a

temperature of 370° to 375° and the power is cutoff just -

prior to placing the chicken in the pot. The chicken is
then cooked for approximately eleven minutes and re-

moved. Other commercial production units are con-

‘structed to operate with a continuous power supply and
with the oil held at a temperature of about 350° F. to
prevent boiling of the oil.

In all systems, a valve unit is prov1ded for periodic
withdrawal and replacement of the oil from the cooking
apparatus. Systems for filtering of foreign material from
the oil which is created during the cooking process
have also been suggested. Thus, a consistent and flavor-
able product is dependent upon use of clean o1l which

45

30

has not been burnt or otherwise broken down. Al-

though such systems are widely used, the present inven-
tor has recognized a number of features which contrib-
ute to inefficiency of the cookmg apparatus as well as

unnecessary COSsts.

35

The o1l is held at the high temperaturc and the tem-

perature in the cooker above the oil level tends to rise to

a level which may cause scorching of the oil. The oil of 60

course is contaminated with foreign matter during the
cooking sequence and in general practice a batch of oil
is withdrawn and periodically replaced with fresh oil,
which may have been preheated. The replacement of
- the oil combined with the necessity of heating the oil
" reduces the efficiency of system operation.
- Prior art commercial units have generally used im-
-mersion heating elements projecting into the oil within

65
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the lower end of the cooking pot. The immersion heat-
ing elements are operated at approximately 350° Fahr-
enheit. The temperature at which oil will boil is approx-
imately 360° Fahrenheit and the immersion units are
operated as close to such temperature as possible with-
out significant possibility of boiling. Immersion units are
known to have certain distinct disadvantages. Opera-
tion at such high temperatures is used to rapidly heat
the oil results. However, some scorching of the oil

results with a degradation of the oil. Generally for

every 20° of increase in temperature above 300° for
example, the degrading effect is approximately doubled.
The degradation of the oil at least in part is created each
time the cooking pot is opened because the oil is at the
high temperature and the oil surface is agitated. In addi-
tion, when cooking breaded products such as deep fried
or cooked chicken, some of the breaded coating, which
is widely applied to the uncooked chicken, drops from
the chicken during the cooking process. The crumbs
and even small pieces of chicken fall through the oil to
the bottom of the pot, and in so moving some is often

deposited on the heating elements. The coating on the

heating elements not only reduces the heat input into
the oil but results in increased scorching of the oil as the
result of the excessive frying of the breading product.
Generally this requires frequent discarding of the oil

and replacing of the oil with totally clean new oil.

The cooking oil is a significant cost factor of commer-
cial production of deep cooked food and operators are
continuously monitoring and taken such action as possi-
ble to minimize oil usage. This may result in using of o1l
which is marginally acceptable and compromising with
a somewhat lesser quality product. This is particularly
true in operations which may be operated by managers
rather than owners of the commercial operation.

Although exterior encircling heating units have been
suggested including radiant heating units to avoid the
difficulties associated with immersion units, the provi-
sion of an adequate external heating unit which rapldly
heats the oil to the operating temperatures and main-
tains the oil at the desired temperature have not been to
the inventor’s knowledge satisfactorily solved. The
cooking pot within which the product is placed is gen-
erally a relatively large flat, wide pot having a depth
approximately equal to the width, with the product
uniformly distributed throughout the cooking oil. The
cooking oil is a relatively poor conductor of heat and
consequently with external heaters it has been difficult
to produce the desired heating level within the oil par-
ticularly with a highly uniform temperature through the

o1l proper.

The cost of the oil in the prior art devices 1s particu-
larly significant because of substantial quantities of oil
used to cook products and the associated relatively high
energy levels required to heat the oil. Generally, in
commercial production 55 to 60 pounds of oil are used
for batch cooking of 10 pounds of product. Total re-
placement with fresh oil results in a significant cost
factor. A large heating units operating to produce 11 to
12 kilowatts of energy are necessary to produce the
proper temperature and time cycle. The heating units
are distributed over the large surface of the o1l to mini-
mize the wattage per square inch of surface and thereby
minimize scorching of the oil. Because of the relatively
large flat pots required by the large oil level quantities,
both the oil cost and the energy costs are extremely
significant. |
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The high pressure cooking process also requires re-
lease of the pressure within the cooker prior to com-
plete removal of the cover. However, the system should
permit the rapid cycling and the removable of the
cooked chicken and replacement with a fresh batch of
uncooked chicken. The cover is therefore generally
provided with a mechanical latch mechanism which
incorporates a pressure release mechanism. The effi-
ciency of the cycling is directed related to the efficiency
of the mechanical release mechanism.

Although various deep cooking pot units are used in
the industry, there is a continuing need for a more effi-
cient and effective batch cooking pot-type apparatus
and particularly an apparatus which provides for a
more rapid and energy efficient cooking cycle.

SUMMARY OF THE PRESENT INVENTION

The present invention is particularly directed to an

improved integrated batch deep cooking apparatus in-
cluding a pressurized batch cooking pot having an inte-

grated radiant energy heating unit. Generally in accor-
dance with the teaching of the present invention, the
cooking apparatus is formed including a suitable metal
pot having a releasable, pressure cover. Cooking oil is
contained within the pot to a suitable depth or level
spaced from the pressure cover. A special radiant en-
ergy heating unit is secured surrounding the pot unit
essentially within the confines of the oil level. The spe-
cial heating unit is confined by and within a high tem-
perature insulation which is specially selected and prop-
erly spaced from the pot to maximize the transfer of
radiant energy from the coil unit into the aligned pot
and in particular with that portion of the coil unit

aligned with the cooking oil. The insulation to the op-
posite ends of the coil unit is formed to engage the pot
wall and define a high temperature radiant energy trans-
fer chamber or reservoir about the pot. The heating unit
is energized to rapidly raise the temperature within the
heating chamber and the pot to a higher level than the
cooking temperature of the oil with the heat transfer
through the pot wall and the oil to raise the oil to the
desired cooking temperature and to hold such cooking
temperature. To establish an efficient cooking cycle, the
heating unit must provide a selected energy density. A
particularly satisfactory heating unit includes a high-
temperature wire coil which is essentially embedded
within a high temperature insulation. Generally, a pre-
ferred insulation process is more fully disclosed in the
U.S. Pat. No. 3,500,444 which issued Mar. 10, 1970 and
is assigned to Johns-Mansville Corporation. The heat-
Ing wire coil is formed as a spiral coil which is firmly
embedded within the high temperature insulation with
the outer surface of the coil turns opposed to the pot
exposed. The exposed portion of the coil turns are pref-
erably flattened to establish radiant energy transmitting
surfaces which are essentially parallel to he vertical
wall of the cooking pot. However, the coil unit and air
gap should be substantially only aligned with the oil
containing portions of the pot, and with the oil level
somewhat above the uppermost end of the heating coil
element. The heat radiated from the coil is essentially
through the narrow air gap between the coil and the
pot. The pot is preferably provided with a black body
coating to improve the energy transfer to the pot wall
and thereby to the oil. This results in a highly efficient
concentration of the energy from the exposed surface of
the coil through the narrow air gap onto the pot for
transfer through the oil. Oil is a relatively poor thermal
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conductivity and the absorption rate and generally max-
imum energy transfer limit at the gap and pot tempera-
ture approached slightly over 1,000° F. The coil is
therefore operated above 800° F. but preferably at or
below 1,050° F. to produce efficient heating of the oil.
The coil is preferably spaced from the pot just suffi-
ciently far to produce proper radiant energy transfer for
the operating temperature of the heating oil. In order to
adequately establish the desired input energy density,
the spiral coil is advantageously wound within the insu-
lation in a parallel rows arrangement with adjacent
rows In close spaced relation. The inventor further
discovered however, that the multiple row coil arrange-
ment of the spiral coil did not provide an optimum
system because apparently of the creation of hot areas
within the heating unit. The inventor realized that the
bending of the coil at each row end resulted in a heating
pattern which did not provide a uniform heat pattern
but rather produced undesirable localized or concen-
trated areas of heating particularly the row end. This
non-uniform distribution of heat within the heating unit
results in a weak structural area and may not produce
uniform heating of the oil. The radiant energy coil is
thereby constructed to establish a maximum heat den-
sity per unit of heating surface while maintaining the
mntegrity of the heating unit.

In a preferred unique coil unit construction, the mul-
tiple row spiral coil is formed of the relatively thin and
high temperature wire which is wound with spaced coil
turns and with each row circumferentially distributed
about the pot. The integral end connections are formed

- as special expanded extensions of each linear coil row
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and are particularly constructed and arranged to avoid
high temperature locations at such connections. The
inventor has particularly discovered that the heating
coil unit is, in an optimum construction, an expanded
spiral coil having successive coil turns spaced from each
other by a sufficient distance to provide effective ther-
mal insulation between coil turns within the coil to
prevent generation of damaging temperatures within
the coil unit and to transfer the heat from the inner
embedded portion of the coil outwardly of the coil
insulation. Further, the opposite return ends for the
connecting runs or rows. of the coil include a substan-
tially rectangular connecting construction, which in-
clude a plurality of end turns formed as a parallel ex-
panded spiral coils spaced essentially in accordance
with the spacing in each run. The end turns are inte-
grally joined to the turns of the parallel rows by a simi-
lar elongated generally straight and integral wire which
1s formed into a right angle bend to extend between the
row and the adjacent end of the end turns. This con-
struction again properly distributes the individual coil
turns of the heating coil throughout to prevent undesir-
ably close spacement of the coil turns, thereby eliminat-
ing the creation of relatively hot spots within the coil
unit and the heating chamber.

In another aspect of the invention, the inventor has
further discovered that it is highly desirable to use a
relatively elongated and small diameter cooking pot in
contrast to the prior art which generally uses a rela-
tively short and large diameter pot unit. The inventor
has discovered that the more narrow pot, particularly
with the concentrated heat level, develops an improved
circulation of the oil over the food product within the
cooking unit and further contributes to the uniform
distribution of the hot oil within the unit and movement
over the food product therein. The relative short dis-
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tance the heat ,cnergy'must travel to the center of the oil

~ also minimizes stratification. The pot is uniquely formed

with a depth substantially greater than the width or
diameter to create improved circulation of the oil
within the unit. Although the ratio of the diameter to
length is not critical, generally a ratio of 1 to 1.6 has
been found to provide a highly satisfactory and signifi-
cant improvement in the effective dcep frying cooking
of product.

Although any desired cookmg cycle can be used, the
present inventor further discovered that the cooking
cycle may use an oil temperature which is significantly
reduced, without requiring any significant change in the

10

other parameters. In this aspect of the invention has

found, the oil may be operated and contained at a tem-
perature of approximately 300° to 335° Farenheit with
the meat, fish and vegetables product and the like thor-
oughly cooked in a maximum time of about 3 minutes
for vegetables and 13 minutes for heavy chickens.
Further, the heating unit may be constructed to be
energized from a single phase supply or from a three
phase supply. In accordance with a further unique as-
pect of the present invention and particularly with the

preferred unique coil structure, the coil unit is formed as

a modular construction having a separate section for
‘each phase of the supply. Thus, for a single phase, two
similar sections are used while for three phase supply,
three similar sections are used. The two sections for a
single phase supply would be similar 180 degree sec-
~ tions mounted to encircle the pot and connected to a
single phase supply. Similarly, in a three phase system,
the three 120 degree sections are mounted to encircle
the pot and are interconnected to each other to provide
a suitable three phase coil winding for direct connection
to the three phase power supply. If one of the sections
is damaged, the single damaged section is readily re-
placed without the necessity of replacing the total heat-
ing assembly of the cooking unit. The modular con-
struction minimizes the cost to semce and maintenance
of the deep frying apparatus. |

Ina preferred construction, an esscntlally closed filter
system is coupled to the cooking pot to allow periodic

~ circulation of oil from the pot through a filter means

and back to the pot for purposes of filtering foreign
matter, and including an oil reservoir for replenishing
- the supply with additional oil which added with the
recycled oil in a rapid and effective sequence. A unique
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filter system, as disclosed in the copending applicant

entitied “Oil Filter Apparatus and Method For Deep
Oil Pressure Cooking Apparatus” filed on even date
~ herewith, has been used wherein a reservoir is provided

with fresh oil and connected in the filtration system.

The combination of cooking at a relatively two temper-
atures and maintaining the oil in a highly “sweet” state,
as generally referred to for cooking oil which produces

a high quality cooked product, permits continued cook-

30

55

ing with periodic addition of oil to mamtam the proper

level for cooking.
- The present invention has been found to significantly
~ contribute to the effective and efficient cooking cycle.

The invention particularly significantly reduces the

energy reqmrcmcnts for batch frymg of chlcken or the
like. |

DESCRIPTION OF THE DRAWING FIGURES
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In the drawings:

FIG. 1 is a front elevational view of a portable
chicken cooker illustrating a preferred embodiment of
the present invention;

FIG. 2 1s a side elevational view of the portable

chicken cooker shown in FIG. 1;

FIG. 3 i1s a rear elevational view of the cooker shown
in FIGS. 1 and 2;

FIG. 4 is an enlarged side view with parts broken
away and shown in vertical section of the cooker shown

- in FIGS. 1-3;

FIG. 5 is a transverse section taken generally on line
3—3 of FIG. 4;

FIG. 6 is a horizontal section of the heating unit and
cooking pot shown and taken generally on line 6—6 of
FIG. §;

FIG. 7 1s a separate elevational view of a heating coil
element of the heating unit;

FIG. 8 1s an enlarged fragmentary view of the heating
unit more clearly illustrating a coil and coil insulation of

the heating unit;

FI1G. 9 1s a fragmentary vertical section taken gener-
ally on line 9—9 of FIG. 4 and illustrating a cover oper-
ating safety interlock; and

F1G. 10 1s a vertical section taken generally on line

10—10 of FIG. 9.

DESCRIPTION OF THE ILLUSTRATED
EMBODIMENT

Referring to the drawings and particularly to FIGS.
1-4, a portable deep cooker 1 is illustrated for sequential
or successive deep cooking of breaded chicken parts 2

‘or other meat, fish or vegetable product. For purposes
of reference, the product well be referred to herein as

chickens. The deep cooker includes an inner open-too
cooking pot 3 mounted within a portable decorative and
protective support structure. The pot 3 is specially
formed as a long narrow pot, as hereinafter described.
A cooking oil 4 fills the pot 3 to a selected level § in
downwardly spaced relation to the upper end. A cover
unit 6 is releasably, pressure sealed to the upper end of
the cooker, with a latch mechanism 7 to tightly seal the
cooker pot 3 and define a high pressure, deep oil
cooker. A special radiant heating unit 8 encircles the
pot 3 for rapid and effective heating of oil 4. The pres-
sure closure of the pot 3 provides a high temperature
cooking, and the present invention is particularly di-
rected to improvement in such pressurized cooking
apparatus. The radiant heating unit 8 is specially con-
structed with a heating coil element 9 embedded within
a high temperature insulation shell 10. The heating unit
8 is located with the insulation shell abutting the pot 3
and having a recess 10g on the inner surface 14 in align-
ment with cooking oil level 5. The coil element 9 is
embedded in the base wall of recess 10a and is located in

close but spaced relation to the sidewall of pot 3. The
coil 9 and insulation 10 is specially constructed and
arranged to create rapid transfer of radiant energy from
the coil 9 through the heat radiant energy transfer
chamber 11 defined by recess 10g, to the pot 3 and
therethrough and through to the oil 4 in an effective and

~ efficient manner.

65

~ The drawings furnished herewith generally illustrate

- the best mode presently contemplated for the invention
and are. descnbed heremth L

The total assembly is housed within a decorative and
protective enclosure or cabinet 11, with the integrated
pot 3 and heating unit 8 supported on a suitable wheeled
base super structure 12. An oil reservoir 13 is provided
in the front and bottom portion of the cabinet 11 within
which oil 4 1s stored for subsequent use. The lower end
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of the pot 3 is provided with an outlet connected in a
flow circuit with a filteration system 14, including reser-
vorr 13, for selected circulation of the oil 4 from and
back to the pot 3 and during such circulation to remove
foreign matter 16 and to add limited amount of fresh oil, 5
between batch cooking cycles of cooker 1.

A multiple-shelf food basket 15 is adapted to be
placed within the pot 3 and supports the food product
parts 2 in vertically spaced relation immersed within the
oil 4 for cooking. The basket 15 is provided with a hook,
not shown, on the upper end to permit manual handling
by a known L-shaped tool, not shown. The basket is
removed and replaced with another by the operator for
replacement of the cooked chicken with uncooked
product.

In the operation, the oil 4 is raised to a desired operat-
ing temperature such as within the range of 300° to 335°
F. The basket of uncooked chicken 2 is placed in the
cooker pot 3 and the cover unit 6 is closed and sealed.
The oil will drop in temperature, and typically to 290°
F. The heating unit 8 is maintained energized to rapidly
bring and hold the temperature of the oil 4 to the de-
sired cooking temperature and to hold such temperature
until shortly before the end of the cooking cycle. The
energy 1s concentrated in that area of the cooking pot 3
filled with o1l 4 and the free space above the oil does not
rise in temperature significantly above such tempera-
ture. This significantly prevents scorching of the oil and
contributes to use of the oil over long periods. In addi-
tion, periodic filtering of the oil 4 in pot 3 and replenish-
ing with fresh oil for that absorbed by the food product
during the cooking cycle contributes to maintaining a
cleans “sweet” oil and permits continuous use of a given
batch of oil over a long if not indefinite operating peri-
ods.

During the cooking process, the oil 4 circulates in a
vertical pattern to eliminate stratification within the oil
which moves about the chicken 2 with a rapid, uniform
and effective cooking of the chicken. The narrow and
elongated pot 3 contributes significantly to a more ef-
fective circulation of the oil 4 about the chicken parts to
substantially improve the cooking efficiency. In cook-
ing of less than maximum product load, the chicken
product 2 should be located to fill the lowermost shelf
or shelves of basket 15. The oil 4 thus moves upwardly 45
with the maximum circulation of the oil over the prod-
uct. If the load is evenly distributed, the oil may not
raise upwardly to completely cover the product. After
a predetermined fixed cooking time, the cover unit 6 is
removed. The basket of cooked chicken is rapidly re- 50
moved, allowed to drain and replaced with a basket of
uncooked chicken. The replacement basket is lowered
into the oil and the cover unit 6 is replaced and the
cycle repeated.

During the cooking cycle, the oil of course may be 55
contaminated with foreign matter 16 such as particles of
chicken, the breaded coating of the chicken or the like.

If allowed to remain in the oil 4, degradation results.

In the illustrated embodiment of the invention, the
filteration system 14 is constructed as an essentially 60
closed filtering system connected to reservoir unit 13
for removing the oil 4 from the lower end of the kettle
or pot 3. A prefilter unit 17 is secured to the bottom wall
of pot 3 and is connected to remove the larger cooking
particles 16 from the oil 4. The oil 4 is then recirculated 65
through the reservoir unit 13, a fine filtering unit 18 and
then returned to the pot 3. The storage and make-up
reservoir unit 13 is housed within the lower end of the
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outer housing 11 and oil 4 is gravity fed from pot 3. A
pump 18 provides for recirculation of the oil from reser-
voir 13, with selective addition of oil to the pot 3 to
provide a full fill of oil.

Referring particularly to FIGS. 1 and 2, the portable
unit includes a overflow container 20 mounted to the
back and top portion of the cabinet 11. A pressure re-
lease line 20a is connected from the upper end of the pot
3 above the too wall of the cabinet 11 and extends rear-
wardly to a pressure release solenoid valve 21. The
discharge side of the valve 21 is connected to the con-
tainer 20. At the end of the cooking cycle, the solenoid
valve 21 is energized to open and bypass the high pres-
sure in the sealed pot 3 to atmospheric pressure as estab-
lished within the container 20. This establishes a safe
condition for opening of the pot 3.

A pressure relief safety valve 21ag is also coupled
directly to the line 20a. The safety valve provides auto-
matic release of pressure from pot 3 in the event the
pressure rises above a safe maximum operating level.

The container 20 is vented by a simple vent tube and
is coupled by a transfer or drain line 22 to a small collec-
tor pan 22a 1n reservoir unit 13 for receiving of oil and
moisture. The drain line 22 extends beneath the cooking
pot 3 and above the reservoir unit 13, and terminates in
a downwardly extended discharge open end aligned
with a drain pan 22q in the forward portion of the reser-
voir unit. The line 22 may be provided with a drain
valve at the container for direct removal or transfer of
the accumulated oil moisture from the container.

The elongated cooking pot 3 with the small exposed
upper surface and minimal oil quantity and closed filter-
ation system allows the continuous cycling of the pres-

. sure cooker with minimal interruption of the cooking

sequence. Thus, after a fixed number of cooking cycles,
the oil level in pot 3 will drop below a desired level as
the result of the absorption of some oil by the product.
Some decrease in level is permissible but in view of
small volume of oil used, additional oil is necessary to
maintain high quality production. The filtration system
permits oil addition as well as proper cleaning of the oil
4 from pot 3 and thereby contributes to maximum time
and cooking efficiency.

The present invention, in its various aspects, is partic- .
ularly directed to the construction of the cooking pot 3
and the heating unit 8 as well as the interrelationship
therebetween and the other features of the illustrated
embodiment to establish an improved means and
method for the rapid and efficiency cooking of food
product. The various illustrated structures are de-
scribed in such detail as to fully disclose the preferred
construction and process based on the present novel
teachings.

More particularly in the illustrated embodiment of
the invention, the cooking pot 3, as most clearly shown
in FIG. §, is especially formed having a relatively small
diameter and elongated cylindrical depth. The cooking
pot 3 is shown formed as an integral tubular, round unit
of a suitable metal such as stainless steel and is prefera-
bly formed as relatively heavy wall element such as of
a ten gauge stainless steel. The wall thickness of the pot
3 1s of course constructed to withstand the operating
pressures and temperatures, while providing for an
efficient transfer of the radiant energy from the high
temperature heating unit 8 through the chamber 11 and
the pot wall to and through the cooking oil 4. The outer
wall of the pot 3 is coated with a “black body” coating
225 to promote the heat absorption and transfer into the




pot wall and thereby further increase the heating effi-

- ciency of the heating system for optimum heating of the
oil. The depth of the cooking pot 3 is substantially a

multiple of the width or diameter thereof. For example,
in a practical construction, the depth to width ratio was
substantially 1.8 to 1. The elongated narrow pot 3 re-
duces the length the energy must move to the center of
the batch of oil 4, and thereby promotes not only the
rapid heating of all the oil to the desired cooking tem-
perature but also produces a more uniform temperature

across the cooking pot 3. The narrow, long pot further

promotes the circulation within the pot and thus con-
tributes to a more uniform temperature of the cooking
which moves over the chicken to produce rapid and
thorough cooking thereof. |
- An elongated cooking pot wherein the length 18 sub-
stantially longer than the width or diameter, and which
is defined herein as having a ratio in excess of about 1.6
to 1, well include only minimal stratification of the
heating oil within the cooker under operating condi-
tions. If only a partial load of chicken is distributed
‘evenly In accordance with conventional practice
~ throughout the cooker, the product on the upper
shelves and thus in upper portion of the oil is not as
thoroughly cooked as that in the lower portion of the

oil. The inventor has discovered that this uneven cook-

ing phenomena is obtained with the elongated cooker
when cooking less than full loads. When only a partial
load is cooked, the oil level may not rise to completely
cover the product. The simple solution to insure full
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product cooking is to place the product so as to substan-

tially fill the lower shelf or shelves, and progressively to
~ move upwardly through the support structure. If this

- procedure is followed, the product is always thor-

oughly and evenly cooked with rcpeated cycling or the
like.

Pot 3 may be formed as a shghtly tapered bottom wall
having an integral, depending chamber 23 of prefilter
‘unit 17 in the center of the bottom wall. The chamber 23
forms a catch basin which is approximately half the
width of the pot 3 and has a depth equal to approxi-
mately one-half its width. A small catch basket 24, es-
sentially corresponding in size to the chamber 23, is
- removably disposed in the chamber 23. The basket 24 is
formed of a perforated stainless steel plate, with open-
- ing of approximately one-eighth inch for example, and
has a plurality of radial spokes 25 in the upper portion.
The spokes 28 define a handle for removal of the basket
24 from the pot and removal of the solid matter 16
which accummulates in the basket. The large catch
- chamber 22 and basket 24 functions as prefilter in the
filtration system for removal of such foreign matter
from the oil and reducing the degradation of the cook-
ing characteristic of the oil, as well as providing a by-
product for use in a gravy and the like if desired.

The bottom or base wall of the chamber 23 includes

a pipe coupling 26 connected to an outflow line 27
formmg a part of the filtering system 14 for recycling of
the o1l in the pot 3 for final removal of small or fine
foreign materials and to add oil from reservoir 13 in
accordance with oil absorbed by the chicken 2 during
the cooking cycle. |

The oil 4 may be a standard cooking vegetable oil
such as presently used by various fast food restaurants.
~ The oil 4 is available be either as a liquid or solid mate-
- rial. A solid shortening is often used because it is less
costly. If solid, the shortcnmg 1s generally ChOpped up
-and melted in the pot 3, or in the oil reservoir unit 13
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and then transferred to the pot 3 at a relatively low
temperature to prevent scorching. The use of the oil
reservoir 13 is convenient because of its low tempera-
ture operation which holds the oil in the reservoir at
about 150° F. The heated oil is then pumped to the pot
3 which is held at or above 200° F. standby temperature
for subsequent heating to the operating temperature of
300° F. or above during one or more cooking cycles.

The oil reservoir unit 13 is specially constructed as an
essentially closed unit and preferably constructed to
provide a minimum air space between the upper oil
level in the reservoir and a removable cover when con-
taining oil sufficient to fili the pot 3 and/or replenish the
oil absorbed during the cooking cycles. If the cooking
unit is shut down, the oil is drained from the pot 3 into
the reservoir 13 for storage and the oil is substantia.lly
isolated from the surrounding environment to again
minimize oxidation and scorchmg of the oil.

The illustrated reservoir structure or unit 13 is con-
structed as described in the invention previously identi-
fied application and consists of a rectangular supporting
drawer 30 which is slidably mounted within the enclo-

sure by a pair of oppositely located linear slide units 31.

The drawer 30 is mounted in the bottom of the cabinet
11 beneath the pot 3. The front wall of the drawer 30
extends upwardly with a reverse hook portion 32 defin-
ing a handle for sliding of the drawer 30 into and from
the cabinet. The forward portion of the drawer 30 in-
cludes a dividing wall 33 defining a pocket of a rela-

tively short depth. A drain overflow pan 34 is located

within such shallow portion and is adapted to receive
drain moisture and oil 35 from the cover and blow off
tank 20. The principal portion of the support drawer 30

extends beyond the small drain pan 34 and receives a
larger reservoir pan 36 which projects upwardly above
the drawer level slightly. The pan 36 is a relatively flat,

shallow pan 36 which holds at least 18 pounds of the
liquid oil 4 and preferably on the order of pounds. The
pan 36 is thus located beneath the pot 3 in the inserted
position of the drawer. The upper end of the pan 36 has
an outwardly projected encircling flange 37. A dished
cover 38 has an outer flange 39 corresponding to the
pan flange and is adapted to be removably inserted into
the pan 36, projecting inwardly into the pan with the
cover flange 39 resting on the pan flange 37. The in-
wardly dished walls fits closely into the vertical wall of
the pan 36 to effect a significant closure of the top of the

pan. A heating unit 39 is secured to the bottom of the

drawer and is operable to hold the oil at a temperature
substantially below the cooking temperature, and typi-

~ cally at 150° F.
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In most operations, the cooker does not operate 24
hours a day and will normally be shut down at night.
With the present invention, the oil 4 is drained and
stored in the closed reservoir pan 36, with heating unit
39a turned off. The closed pan 36 with the minimal
spacement between the top oil level and the cover 38
minimizes any oxidation and degradation of the oil.

Thus the applicant has found that the same o1l can
subsequently be used essentially as if completely new oil
were supplied when the system 1s recycled.

- An inlet/outlet line 40 1s secured to the back wall of
the pan 36. The line or pipe 40 has its upper end
mounted to the pan immediately beneath the flange 37,
and extends downwardly adjacent the bottom of the
pan for withdrawing of the oil 4 from the lower most
end of the pan. The upper end of the pipe 40 extends out
of the rear wall of the pan. A releasable coupling mem-
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ber 41 is secured to the upper end of the pipe 40 and

abuts the backwall of the pan and is releasably con-
nected by a complementing coupling 42 to the end of an
input/output line 43 of the filtering system as more fully
developed hereinafter. Line 43 is coupled to pot 3 to fill
the pot with oil 4.

The operation actuates the pump 21 to fill the pot 3
with oil 4 to a selected level, which may be shown by a
suitable mark 44 on the pot. Alternatively, the position
of an element, not shown, on the usual reference for
determining oil level. The level is spaced from the
upper edge of the pot 3 and the sealing cover unit 6. The
level 44 is selected to allow filling of the pot 3 with a
selected quantity of chicken product 2 and basket 15
and maintaining a free space above the increased oil
level. Generally, the oil fill level may be allowed to
drop a selected amount such as within an inch and one
half of the maximum fill level 44, to a second level
which may be shown by a mark identified as the add
mark 46 or line, or again the tool element may be used
to locate the add level. For example in practical struc-
ture, the pot was constructed with a total depth of 18
inches to the bottom wall and a width of nine inches.
The fill level line 44 was nine inches from the upper
edge of the pot and the add line was one inch below the

fill line. The pot was constructed to hold 18 pounds of

shortening when filled to a maximum or 2 pounds per
inch, and the add-full line difference was equal to ap-
proximately 2 to 23 pounds. Althqugh the precise diam-
eter to length ratio of the cooking kettle is not critical,
the length should be multiple of the diameter and pref-
erably having a length which is at about least 1.6 time
the diameter or width, and in the practical implementa-
tion was 1.8 to 1.0.

The o1l quantity used is a significant cost factor in the
operation of the cooker 1, and particularly where a
given commercial operation includes a plurality of dif-
ferent outlets. The particular cooking temperatures,
times levels and cycles may vary at the several installa-
tions or outlets depending upon the personnel in charge.
In order to establish a more uniform quality of the prod-
uct, the system operator replaces the cooking oil at all
outlets at the same interval in anticipation of worst case
operation. Generally, prior art deep cooking oil 4 for
cooking of chicken and other similar products is oftén
operated at a cooking temperature of approximately
350° which is the level slightly below the 360° F. level
at which the oil used boils. Other systems use even
higher temperatures.

The high temperature cooking oil is particularly sub-
ject to degradation as a result of oxidation. Thus, when-
ever a hot cooking oil 4 is exposed to the atmosphere,
such as on opening of the cover at the end of a cycle,
some oxidation will occur, with a corresponding de-
grading of the cooking oil characteristic. The degrada-
tion is also generally directly related to the temperature
level and increases with the temperature level. In the
normal operation, the oil is thus not only subjected to
some level of degradation during each cycle of removal
and replacement of the food product, but is further
subject to degradation during the normal filtering
wherein the oil is dumped into an open top container
having a filter wall. The high level temperature of 350°
F. has however been widely used because of the large
quantity of oil which must be heated and to ensure a
rapid and thorough cooking of the chicken or other
- food products, particularly where temperature gradient
within cooking oil is anticipated. The temperature gra-
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dient may be minimized by agitation of the cooking oil
prior to introduction of the product. Thus, the designer
of deep oil cookers has often assumed that there will be
some temperature differential within the unit, and that
some mechanical stirring and mixing of the oil is desir-
able to obtain a relatively even elevated cooking tem-
perature. The present invention permits use at a reduced
temperature, and even if operated at the higher temper-
ature will provide improved oil life, minimal oil con-
sumption and reduced energy requirements.

In summary, the present invention in its preferred
construction can operate on a production basis using 18
pounds of shortening for successive batch cooking of 10
pound batches of breaded chicken parts. A total cook-
ing cycle requires approximately 12 minutes for cook-
ing, and permits cooking in excess of four loads per
hour including periodic recycling and filtering of the oil
during each hour. Further, the total energy consump-
tion required has been about 6 kilowatts. Such effi-
ciency and an optimum operation is related to the com-
bination of the several features disclosed herein. Thus,
the unique exterior radiant heating unit establishes a
very efficient and effective source of heat for heating of
the oil to the desired operating temperature. The elon-
gated pot of course significantly minimizing the dis-
tance the thermal energy must move into the oil and
contributes to thorough and uniform heating of the oil
as well as promoting the thermal circulation of the oil
within the elongated pot. Further, the effective control
of the oil of the temperature by directly sensing the oil
temperature further promotes the efficiency of cooking.
Although other high powered cookers may be able to
cook products in equal quantity of product the safe and
perhaps in a slightly shorter time period, the required
maintenance and servicing as well as the very large
quantities of oil and high energy costs used result in a
significantly lesser overall cooking efficiency.

Finally, the preferred filtering and recycling system
and method which is more fully disclosed in the applica-
tion of the inventor filed herewith and entitled “Qil
Filter Apparatus And Method For Deep Oil Pressure
Cooking Apparatus” contributes to a continuous pro-
duction of a high volume of product, without necessity
of a significant shut down time for replacement of oil,
and/or cleansing of the equipment and pot structure.
Generally, the filter system includes a drain line includ-
Ing a pan of series connected solenoid valves 46 and 47
connecting the prefiiter unit 17 to the line 43 and line 40
of pan 36. A return or filter line 48 is connected between
the two valves 46-47 and the fine filter unit 18 for trans-
fer of oil from pan 36 through the fine filter oil unit 18
and pump 18 to the pot 3 via an inlet tube or pipe 49 to
pot 3. The oil returned is of course a mixture of the oil
used for cooking and new oil in pan 36 to replenish the
oll absorbed by the product 2.

Although the inventor does not claim that the recy-
cling can be maintained on a continuous cycling for an
indefinite period. The novel unit can be operated over
periods which are a substantial multiple of any period
heretofore used. Eventuaily, as a matter of high quality
control, the system will be shut down and the pots and
lines thoroughly cleaned. The system will be then re-
initiated and operates again for long period of time
without the necessity of shut down maintenance or
servicing shut down. In commercial fast food restau-
rants, weekly shut down and thorough cleaning is rec-
ommended for maintaining the highest quality of prod-
uct.
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The cooker is thus adapted to Operate with less than

2 pounds of shortening per pound of chicken product
and can produce 40 pounds of chicken per hour. The

cooker operates over long periods without necessity of

removing the oil in pot 3 and replacing it with 18
pounds of fresh oil, but rather only requires periodic
filtering and adding of fresh oil to maintain the fill level.
- The system operates with the oil characteristic tending
to decrease slightly below fresh vegetable oil, but rap-
idly reaching a constant level at which it remains indefi-

nitely. Further, a low volume of oil 1s used for cooking
~ of product, and advantageously is approximately in the

ratio of less than two pounds of oil to one pound of

product. During the cooking process, the product ab-
sorbs a small amount of oil. The amount of oil absorbed
varies with the oil temperature and also with the pure-
ness of the oil. Thus, vegetable oil is used for cooking.
The meat product includes animal fat which breaks
down into a rancid, acititic oil, particularly at higher
temperatures. Although the presence of animal fat in
the cooking oil in the pot cannot be avoided, the inven-

tor has discovered that an adverse effect can be signifi-
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cantly avoided by the features of the present invention

and can restrict the drop in the quality of the oil to a
minimal and constant level. The present system with

25

frequent addition of fresh oil as a significant percentage

~ of filter oil has been found to limit the degradation of

the cooking oil to a relative minimal amount during
~ initial product cooking, and thereafter remains essen-

14

The center of the bar 54 is secured to the cover 50 by a
rotating cam umit 57 which in a release position permits
limited relative movement between the bar 54 and the
cover 50. A fan-shaped cam 58 is keyed or otherwise
secured a pin 59 and pivots into engagement with the
cover 50 and expands the bar and the cover. An operat-
ing handle 60 is secured to the opposite ends of the pin
59 for pivoting cam 58. The pivoting handle 60 down-
wardly toward the cover 50 moves the larger diameter
of the cam onto the cover and the spiral cam surface
forces the cover downward. Upward pivoting of the
handle 60 moves the smaller diameter of the cam 50
onto the cover 51, and simultaneously the cam surface
405 abuts the handle.

Cam 88 sets latch unit 85 and prevents further up-
ward pivoting of bar 54. The hook plate 61 having an
inwardly bent hook adapted to engage a pin 62 affixed
to the front of the pot. The hook plate 61 is pivotally
mounted to move below the pin 62 into the latch align-
ment with the pin 45. As the bar 54 moves upwardly,
the hook 61 engages pin 62 and limits the upward bar
movement.

The cover unit includes a pressure interlock unit 64
which limits opening of the cover 58 if a dangerous
pressure exists within the pot. Unit 64 includes a vertical |

sliding pin 65 slidably mounted in the cover and having

a piston member 65 secured to the inner end. The piston
member 63 is sealed within cylinder 66 by an o-ring seal.

~ Pressure in pot 3 forces the pin 65 outwardly into the

tially constant for a practically indefinite period of 30

cooking of successive batches, with proper addition of

the fresh vegetable oil. There is a contrast to the con-
ventional cooker which uses 55 to 60 pounds of cooking

oil, and in which the inventor has found the degradation

of the cooking oil is continuous with the cooking cycles.
Thus, the proportion of fresh oil which is periodically
added in a significant factor and the high temperatures
~ of the cooking oil prior to and during cooking not only
1 creates oil scorching and oxidation but increases the

35

“adverse degradation created by significant addition of 40

and breakdown of the meat product fats, which signifi-
cantly contribute rancid and high aciditic fat to the
cooking oil. In fact, in excess of 1,200 pounds of chicken

has been cooked and the oil in the pot 3 was still of a

high quality “sweet” oil. Those familiar with the com-
mercial operation of fast food restaurants serving deep

45

oil cooked chicken will readily recognize the significant

savings in shortening and energy provnded by the pres-
ent invention.

The releasable cover unit 6 seals the upper end of the
kettle during the cooking cycle to establish the high
temperature pressurized cooking apparatus. Although

30

any cover structure which will operate to maintain a

sealed cooking environment may be used, a particularly
satisfactory and unique cover is disclosed in the inven-
tor’s copending application entitled “Deep Oil Cooker
Cover Apparatus” and filed on even date herewith.
‘Generally, the cover unit 6 includes a solid metal
cover 50 which extends over the top edge of pot 3,
which is formed as a flat finished sealing edge. A sealmg
~ casket 51 is located within an inner surface groove in
the cover 50 and engages the upper flat edge of the pot
- As more fully disclosed in the above application, the
‘cover unit 6 is pivotally mounted to the pot 3 by a
pivoted hinge 53 and a clamping bar 54 which extends
across the cover 50 and pot 3. A mechanical latch 85 is
secured to the opposite outer free end and to the pot 3.

55

path of a lock pin 68 on the side of the handle 60 with
the cover closed. This prevents release movement of
the cam and cover opening until the pressure drops
sufficiently to lower pin 65 below pin 68. Any other
cover structure can of course be used, but should for
practical purposes at least include a safety release mech-
anism to ensure effective and safe operation for cooking
apparatus.

The heating unit 8 particularly forms a most signifi-
cant unique feature and teaching of the present inven-
tion in producing a high efficient and low cost cooker. .
In the preferred embodiment of the invention shown in
the drawing, the heating unit 8 includes the outer high
temperature insulation shell 10 secured abutting the pot
and held in place by encircling bands 70. The insulation
shell 10 has spaced upper and lower lips defining the
inner high temperature thermal chamber encircling pot
3. Heating element 9 is a spiral coil heating element and
is embedded within the inner sidewall of the insulating
shell 10, with the inner heating wire exposed and is
operable to generate radiant heat which is transmitted
through the chamber 11 for conductive transfer
through the heavy wall pot 3 to the cooking oil 4. The
inventor has found that the use of radiant energy re-
quires appropriate spacement of the exposed coil turns
from the pot for maximum heat efficiency. The wave
length of the radiant energy appears to provide most

~ efficient transfer at a particular spacement. A radiant
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energy heating element also operates most efficiently at
higher temperatures and is preferably operated at a
temperature level above 800° Fahrenheit. In a practical
application, applicant has found that operating at about
1,000° Fahrenheit produces a rapid deep cooking of
breaded chicken product and the like. In such an appli-
cation, the heating unit was mounted with the inner
recess wall and the exposed coil turns spaced from the
pot wall by substantially § inches. The temperature in
the chamber 11 1s significantly higher and generally a
substantial multiple of the desired maximum operating
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temperature of the cooking oil. For example, in a cook-
Ing apparatus using a temperature on the order of 335
degrees Fahrenheit, the thermal chamber may be oper-
ating at temperature on the order of 1,000 degrees Fahr-
enheit. The insulation is formed of ceramic fibers,
which are heated by the heating coil and provide a
thermal sink after de-energizing of the coil unit.

Generally, a substantial temperature multiple is de-
fined as a ratio of at least two to one. The particular
temperature is selected to operate conjointly with the
particular pot and the contained oil 4 to permit a highly
effective and desired change in the oil temperature with
a minimal consumption of energy.

The 1llustrated electrical heating unit 9 is adapted to
be powered from a three phase power supply. In accor-
dance with a particular unique aspect of the present
mmvention, the heating unit 8 is constructed of three
identical sections 71. Each section 71 is connected to a
different one of the three phases of the power supply. If

10
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anyone section 71 malfunctions for any reason, a single 20

one of such common units is inserted in place of that
which malfunctioned.

Each section 71 has the generally or recessed U-
shaped cross section defined by an L-shaped member 72
and a separate bottom member 73 arranged to form the
recess 10a and thereby the upper and bottom lips which
abut the pot 3 and form the thermal chamber 11. The
bottom member 73 is a flat, disc member having an
opening 74 mating with the collector 24 and extending
substantially coextensive therewith. The member 73
projects beneath the L-shaped member 72 and is re-
cessed as at 74 to provide a mating closed connection.
Member 72 has an outer leg 75 projecting upwardly to
the maximum oil level mark and an inward leg 76 which
has a curved end wall abutting pot 3.

- In the preferred construction, the insulation 10 is
vacuum formed about the heating coil 9, generally in
accordance with the previous identified Mansville U.S.
Pat. No. 3,500,444. The heating element 9 proper is a
relatively thin temperature wire formed of a 12 gage

wire 1nto a spiral coil 9 with a plurality of coil turns 80

which are spaced from each and with insulation 10
between the coil turns and filtering the coil turns. The
coil turns 80 have the inner portions exposed for a cir-
cumferential length to direct the radiant substantially
perpendicular to the vessel wall, as typically shown in
FIG. 8. The exposed portion is preferably formed as a
flat portion 80a of the coil turn to promote the perpen-
dicular transfer of the energy. The coil 9 is formed into
a plurality of parallel runs 84, as shown in FIG. 7. Each
run or row 84 extends circumferentially to form parallel
spaced rows. The parallel rows 84 are connected at the
opposite ends to each other through a special end coil
sections or connection having a unique configuration to
maintain a uniform temperature pattern applied to the
wall of the pot 3 within the limits of the thermal cham-
ber 11.

The alternate ends are similarly interconnected by
the end sections 82, each of which is shown consisting
of two coil turns connected to the two adjacent rows by
bent end wire connectors 84. In a practical coil unit as
described below, each end sections included five coil
turns. Each end wire connector 84 is conveniently
formed by straightening a single loop of the conductor
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coll and providing a right angle turn at the center of 65

such straightened turn.

As shown 1n FIG. §, the separate ends of the embed-
ded coil 9 includes terminals 85 which project out-
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wardly of the corresponding insulating shell 10. The
terminals 85 are connected by any suitable connecting
means, not shown, to a three phase power supply in
accordance with conventional practice. The power
supply may be the conventional power distribution
system available from the public utilities in the United
States, which establishes a sufficient power level for the
cooking apparatus in accordance with the necessary
specifications.

In the present invention, the power supply required is
significantly reduced. A typical requirement would be a
230 volt supply of 6 Kw rating. The particular specifica-
tions will be determined by the specific size of the cook-
ing kettle, the desired maximum operating temperature
and the time cycle and the like. As such parameters will
be readily specified by those skilled in the art, no further
description or discussion thereof is given, other than as
of significance to the construction and operation of the
present invention.

The special construction of the coil 9 establishes a
maximum thermal radiation per unit of area without
creation of hot spots and/or degradation of the insula-
tion. The insulation lips and thus chamber 11 is specially
formed to space the inner surface of the heating unit 8
and particularly exposed coils 9 from the walls of the
pot to permit a diffusion of the radiant energy emitted
from the heating unit outwardly onto the kettle wall.
This is particularly significant in the illustrated struc-
ture where the rows are shown in significant spaced
relation to each other.

The heating element for example, as disclosed and the
previously referred to U.S. patent is formed by vacuum
application of the insulation about the heating coil 9,
with the outer wall and the lips being formed to a thick-
ness sufficient to effectively prevent any significant loss
of thermal energy from the side wall of the heating
assembly. In the construction process, the insulation 10
is in the form of fibers of ceramic or other high tempera-
ture material. The fibers are vacuum drawn onto and
through the coil from the outer surface or side of the
coil. In order to provide an adequate insulation about
the unit, the coil turns 80 are spaced from each other.
The insulation between the adjacent coil turns 80 tends
to isolate the several coil turns and maintain continued,
long life effective coil operation. The density of the
insulation is somewhat less within the coil turns as at 83
than within the shell wall. As a result thereof, the em-
bedded portion of the coil turns, which of course oper-
ate at the relatively high temperature of about 800° to
1,000° F., tends to radiate the heat radially inwardly
through the coil turns into the air gap to pot 3, thereby
providing a more efficient and effective heating source.
The coil turns 80 are formed with the flat surfaces fac-
ing the pot 3 to properly project the radiant energy for
maximum energy transfer. Although one might expect
the heating element to be formed with closely spaced
coil turns, the inventor found that in fact the coil unit
should be formed as an expanding heating unit. Simi-
larly, although it would appear that the coil rows
should also be closely spaced to increase the input den-
sity per unit of the area, the inventor has discovered
that the spacing of the rows is desirable and is selected
in relationship to the spacing of the heating unit from
the wall to create a diffusion of the radiating energy
over the face of the kettle or pot such that the tempera-

ture gradient between the source and kettle is signifi-
cantly minimized.
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- More particularly, in a practical construction, the
coils were formed with about nine evenly spaced turns
per inch and a nominal diameter of one half inch. The
coil rows 62 were spaced approximately 1iths inches
~ apart. The wire was 12 gaugc high temperatures heating

 wire.

The cooker 1 is controlled from a front control panel

having various on/off controls, automatic/manual con-

trols, temperature and time controls as well as various

visual indicators of the status of the equipment. The

10

controller preferably includes a microprocessor con-

troller to provide automatic timing of the heating, pres-
- sure relief of the cooker at the end of the cooking se-

quence and the like. The actual control system can be

readily provided by those skilled in the art and a partic-
ular circuit and/or control system is not shown or de-
- scribed in detail. A brief description of a control system
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ing of the oil provided by the fine filter unit. In the cook

position, the processor 1s actuated to provide the auto-

matic, timed cooking of the chicken and release of pres-
sure at the end of the cycle.

To the right side of the off position 93, a drain posi-
tion 96 and filter position 97 are shown. In the drain
position, the two solenoids 45 and 46 are energized and

the oil is transmitted directly to the reservoir for stor-
age. In the filter position, the control system only opens

valve 46 and provides for the circulater of the oil from
the pot 3 through the dual filtering as provided by the

- prefilter unit 17 and the final filter unit 18 to thoroughly

15

based on the illustrated control panel 86 on the front of

~ the cabinet 11 as shown in FIG. 1 is briefly described.
The control system will include a timing control for
- setting the time of a cooking cycle as well as a cooking
- temperature control. The control panel is shown with a
cooking time display and control panel 87 and a sepa-
rate similar temperature display and control panel 88.
Each panel is provided with a similar digital display 89,
as well as a pair of control buttons 90 for raising and

lowering of the respective parimeters. The system pref-

erably includes means to continuously monitor the sys-
tem temperature. As shown in FIG. 4, a plurality of

separate temperatures sensing units of any suitable con-

struction include a pot oil sensor 91 in the oil inlet pipe

49, a chamber sensor 91a mounted in insulator 10 and

extending into the chamber 11 and as an oil limit sensor

91b. The sensor 91 is used to heat the oil and hold the oil |

at the cooking temperature within close limits such as
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clean the cooking oil 4.
In accordance with one sequence with the present
invention, the oil is introduced into the reservoir either

1n liquid or solid form. If solid oil is used, the heating

element is energized to melt, the oil preferably at some-
what reduced temperature, and establish the desired
liquad level in the kettle. The cover is secured to the pot
and the heating elements are energized. The oil is then
heated to the desired level, generally corresponding to
the maximum cooking temperature. Although, typical
requirements of present day cookers are in the range of
at least 350 degrees Fahrenheit, the present inventor is
of the opinion and prefers to operate the cooking appa-
ratus at a maximum temperature in the range of 300 to
335 degrees Fahrenheit. The lower temperature and
cooking time is accepted in a practical commercial
production with the present cooker and the inventor
has found that a 335° F. provides a completely and
thoroughly cooked product without discoloration and

- with an acceptable cooking period. The reduction in
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+5° F. while the chamber sensor 914 limits the temper-

ature therein and the coil sensor 915 responds to an
abnormal oil temperature to shut down to the cooker.
The temperature control would of course be connected
into a controlled program such as a programmable con-
“troller, with the oil temperature sensors, the thermal
chamber sensor, and the inlet temperature sensor. The
control would monitor and maintain the desired con-
stant oil temperature for cooking. In addition, the tem-
- perature in the transfer chamber and/or the inlet pipe
would be monitored to energize the heating elements 9
to maintain a minimum thermal chamber tcmperature
and thereby proper oil temperature.
The timer system would be mtcrconnected to cycle
- the system for a predetermmed time with a display of

45

30

the remaining time in the cycle. At the end of the cycle,

- the heating unit 9 would be de-energized and the sole-
noid pressure release valve energized to relief the pres-
sure in the pot 3 and thereby condition the system for

- opening of the cover. Appropnate signal lights will
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normally be provided to indicate the status, namely,

when the cooking cycle is in process and when the

cooking cycle has ended and the cover umt may be

safely removed.
~ In addition, a manual control is prowded for selec-
tively establishing the particular operating mode as well
as for turning the system off. The illustrated manual

control is shown including a rotating dial knob 92 setta-

ble in five different position, including a central off
position 93. To the left of the off position a fill position
44 and a cook position is provided. In the fill position,
the system operates the pump unit 21 to transfer oil
from the reservoir unit to the pot 3 with the fine filter-

temperature from the more standard temperature of
350° F. to 400° F. results in a very significant improve-
ment in the life of the oil by preventing degradation of
the characteristic of the cooking oil as well as lower
energy costs.

In any event, with the oil at the cooking temperature,
the pot 3 is opened and a filled basket of the food prod-
uct such as breaded chicken is introduced, with the oil
4 rising upwardly over the uppermost layer of the food
product. Thus, the maximum and minimum oil levels
are selected to ensure coverage of the cooking product,
subject to proper placement of the product with partial
loads. The oil level remains in significant spaced rela-
tion to the cover, and generally in the portion of the
kettle aligned with the upper lip of the insulating shell
10. The cold food tends to cool the cooking oil. The
heating unit 8 is energized during essentially the total
cooking cycle to maintain the radiant heat on the pot 3
and prevent the temperature of the oil from dropping
below a selected level. As a result of the heating, the
cooking oil 4 is again rapidly heated to the desired
cooking level and held at a cooking level for a selected
time, usually until the last minute of the cooking cycle.
At the end of such time, the heating element is deener-
gized and the unit is allowed to continue cooking with
the cover in the closed position. During this period, the
pot 3 and the ceramic insulation 10 is a heat sink which
maintains a controlled supply of heat on the oil 4. The
temperature of the oil is thus allowed to drop only
slightly during the continued cooking cycle. The
chicken; or other food product, continues to cook dur-

 ing this time which is selccted to thoroughly cook the
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product.

For example, a total cooking cycle for breaded
chicken beginning with the introduction of the filled
basket into the oil to the time of its removal may require
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approximately 12 minutes. The heating element is ener-
gized for 11 minutes, which is a sufficient period to heat
the unit and establish a desired cooking temperature.
The unit is allowed to cook for the 11 minutes, after
which the heating unit 8 is de-energized and the cook-
ing continues with the thermal energy supply derived
solely from the energy stored in the heat sink for a
period of one minute.

At the end of the cooking cycle, the pressure valve
opens to relieve the pressure in pot 3 and cover unit 6 is
opened, the basket of cooked chicken is lifted from the
pot and held over the top such that excess oil drains
back into the oil bath. The draining period is in the
order of two minutes. During this period all excess oil
returns into the pot to minimize the replacement. Fur-
ther, during such period, a filtering cycle may be car-
ried but during which the oil is passed through the
coarse filter and the fine filter, or the oil may be drained
to reservoir for cleaning of the coarse filter basket, and
subsequent filling of the pot.

A certain amount of the cooking oil is absorbed into
the product, and of course is periodically replaced. The
replacement of course will be done on a periodic or
continuous batch basis depending upon the operator
selection. Although any control system may be used, a
manual control valve is shown.

After suitable dripping of the oil and after removal of

the excess oil, the basket is moved for removal of the
product and a second basket prefilled with cold product
is simultaneously moved into operating position over
the kettle and cooking oil. The cycle is then repeated by
lowering of the basket into the cooking oil, closing of
the cooker and energy of the heating element.

As shown in FIGS. 1-3, the cabinet 11az is specially
constructed with the upper portions of the two cabinet
side walls and the back wall with similar downward
louvers 99 to limit build up of heat around the cooking
pot and heating unit. The rear of the cabinet including a
bottom louver wall 100 adjacent the pump unit 18, with
the lower portion of the side walls and front wall are
continuous wall which tend to retain the low level heat
about the reservoir unit 13 and the piping system. A
front access door 101 is provided beneath control panel
87 for access to the heating unit 8 and various control
components. A cutoff switch 102 is located behind door
101 to shut down the cooker when the door is open
including opening the door during a cooking cycle.

Although the present invention has been described
with the pressurized cooking system, the structure may
be used as a non-pressurized cooking unit.

The present invention thus provides a significant
improvement in the practical application of the deep
cooking apparatus and particularly in the combination
of the unique elongated cooking pot and the special
radiant heating assembly consisting of the embedded
but exposed coils to produce rapid, efficient heating of
the oil and permitting the low temperature functioning,
with the resulting significant decrease in both the oil
consumption and the total energy consumption.

Various modes of carrying out the invention are con-
templated as being within the scope of the following
claims particularly pointing out and distinctly claiming
the subject matter which is regarded as the invention.

I claim:

1. A pressurized deep oil cooker comprising

an elongated cooking pot formed of a heat transmit-

ting material and having a removable cover means,

d
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said pot being adapted to contain a cooking oil at a
selected cooking temperature,

radiant heater means spaced from said cooking pot

for heating of said cooking pot by radiant energy,
and

a thermal insulating jacket encircling said heater

means and having a side wall spaced from said pot
and opposite end walls projecting inwardly abut-
ting engagement with said pot and defining a trans-
fer chamber between the jacket and the outer wall
of said pot and operable to establish a heat level
substantially greater than the selected cooking
temperature and thereby heating the pot and oil in
said pot, said thermal insulating jacket including a
high temperature insulation having an inner surface
of said side wall spaced from and directly exposed
to said outer wall of said pot, said radiant heater
means including a high temperature spiral wound
coil having a plurality of coil turns, said coil being
wound about said pot and spaced along the length
of the pot to establish an essentially uniform heat
input to said chamber and said coil turns embedded
within said insulation and directly engaging said
insulation with insulation filling the coil turns and
having said coil turns exposed only at the inner
surface of said insulation, and

control means to energize said heater means and raise

the temperature in said chamber and of said pot and
thereby raise the temperature of the cooking liquid
to a preselected uniform cooking temperature.

2. The cooker of claim 1 wherein heating means is a
spiral wound coil embedded in said insulation with
small portions of the coil turns exposed at the inner wall
of said chamber, said exposed portion of said coil turns
being substantially flat to extend substantially parallel to
the pot. )

3. The cooker of claim 1 wherein said cooking pot
includes a bottom wall and a cylindrical side wall, said
pot having a length to width ratio of at least 1.8 to 1 and
having a maximum oil capacity of about one half the
length of the pot, whereby said cooking pot is adapted
to receive substantially one pound of food product to
1.8 pounds of cooking oil.

4. The cooker of claim 1 wherein said chamber encir-
cling said pot is substantially aligned with the minimum
oil level of said cooking oil in said pot.

5. The cooker of claim 1 having a collection filter
chamber secured to the center of the bottom wall of said
pot and projecting downwardly therefrom, said collec-
tion chamber having a diameter approximately equal to
one half the diameter of the cooking pot.

6. The cooker of claim 1 wherein said insulating
jacket includes an L-shaped member having a top leg
portion abutting the top wall portion of said pot and an
outwardly spaced leg portion extending downwardly to
below the bottom of said pot, and a and extending out-
wardly into overlapping sealed engagement with said
vertical leg to define said thermal insulating jacket.

1. The cooker of claim 1 wherein said insulating

60 jacket includes a plurality of corresponding circumfer-
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ential sections and each circumferential section encom-
passes the same circumferential degrees.

8. The cooker of claim 7 wherein said heating means
including a separate electrical coil unit formed of a
spiral wound wire for each of said sections, said coil
unit being embedded within the inner face wall of each
corresponding section and having terminals extending
through said insulating jacket and terminating in con-
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~ necting terminals, each of said sections providing a
separate power phase connection.

- 9. The cooking apparatus of claim 1 wherein said coil

rows extend circumferentially of said pot and said rows

‘are vertically distributed within said jacket, the oppo-

- site ends of said coil rows being interconnected by inte-

' 4,798,939

‘gral connecting end sections, each end sections consist-

“ing of a plurality of coil turns and integral right angle
- connecting wire interconnecting the end turn of each
coil row to an end turn of the adjacent end section.

parts of chicken or the like including oil in said pot
between a selected minimum and maximum oil substan-
tially spaced from the top end of the pot and defining a
free space between said cover means and said maximum

10
10. The cooker of claim 1 for batch cooking multiple

15

~ o1l level, said coil having an upper end below the se-

lected minimum oil level, and said insulation surround-
ing the exterior and upper end of said heating unit sub-

stantially restricting transmission of radiant energy to.

the cooking pot below the selection minimum oil level,
and control means to operate said heating unit to hold
said oil at a substantially constant temperature in the

- range of 300° F. to 335° F. during the cooking cycle.

11, The deep cooker apparatus of claim 10 wherein
said pot has a diameter of substantially 10 inches in
diameter and a height of substantially 18 inches, said
selected maximum oil level being substantially 9 inches.

12. The cooking apparatus of claim 1 wherein said
insulation is a solid vacuum cast insulation having said
spiral coil embedded within the inner face of said recess,
- said high temperature compacted insulation having a
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greater density in the portion of the insulation to the
radially outer side of said embedded heating coil turns
than within the coil turns whereby the heat in the coil
within the insulation more readily moves outwardly

into said heating chamber then through the outer insula-

tion.

13. The cooking apparatus of claim 1 including an
outer cabinet having an upper wall structure, said cook-
ing pot being mounted within said upper wall with an
upper portion of said cooking pot projecting upwardly
above said upper wall, an oil reservoir secured within
said housing beneath said cooking pot and being essen-
tially closed, said reservoir including a removable cover
means for introduction of cooking oil, heating means
associated with said reservoir for maintaining of the
cooking oil in an essentially liquid state, said reservoir
being substantially sealed to minimize interchange of air
and oxidation of the oil within said reservoir, said cook-
ing oil in said reservoir being held at a relatively low
temperature to minimize oxidation thereof, an oil filter
and recycling means system including a filter line con-
nected between the bottom of said cooking pot and said
reservolr and including a first filter means for removal
of foreign particles from said oil, and a return line con-
nected between said reservoir and said cooking pot for

transfer of oil from said reservoir to said cooking pot,

and including a fine filter connected whereby oil re- -
turned to said reservoir is essentially completely free of
contaminant product and thereby completing an essen-
tially closed filter system.
X =

* %X =»
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